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(57) Abstract 

Cartilagc/bone inducing materials for reparation which contain 
a bone inducer and po!yoxyethy!enc polyoxypropylene glycol. In a 
particularly preferable example, the molecular weight of the 
polypropylene glycol constituting the polyoxyethylene 
polyoxypropylene glycol falls within the range of from about 1,500 to 
4,000, the weight ratio of the ethylene oxide units falls within the 
range of from about 40 to 80 %/molecule, and the concentration of the 
polyoxyethylene polyoxypropylene glycol is about 10 to 50 % based 
on the aqueous solution. These materials are used in the cartilage/bone 
induction method without requiring any operation. Because of being 
composed of a bone inducer and a carrier which is easily absorbed in 
vivo , highly compatible with the bone inducer and undergoes 
reversible sol-gel change depending on the temperature, they can be 
highly applicable to fracture and bone-defective sites and thus exert 
excellent therapeutic effects. 
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fciiT^* 5 - 75425 

23322^Rtf<&£¥5 -53140^) . LfrLtt*<£s 3H£EIHo D o £ LT 
©##T*Sfci6(^ *©#?4. 7W$«g, »7K«** < -SL 
SKIB£$©B«ftflj*fr*-5. ftfcttHRttKo^TKs = 5 - 5* © -r 

10 C ilitfJSfe/j:^ (J. American Academy of Dermatology 10. 638-646 
and 647-651, 1984£.y r J. American Academy of Dermatology 21. 1203 
-1208. 1989)o 

-is. * y?LB** ';?L»^y ? - frm&m&ftm u 

■7 -^^ISIffl }!(*<!: LTffll^ £ <h li*D b*LTl> £ (US 5385887-f&tf 
15 #^¥6 -22570^)o LfrU :nb4«f»»tt* 'J v-OJEttttH* 

20 i^SBK^fflSti*,, 
56 W © M * 
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3#iartir37Ttti5Ty>Wbt-*#^fi^£flES!!U v 0 x^JHISBM^l 

©ffin# U yo h*b>^»J ^-^S-S^gi Lxf 1/ -f 

£tt $ * -5 C <k IC «fc t) « * 5 I?® 7gt£$iJ£ltJ£ + £ C £ *>< 

3-yU^©|a^|i N 'iyuh'l/^-'j =J-vU©#^*a<900*£4000 

tttDt S3.* Is K©S«lt{CJ:*)^fi£Wl=^«$tiTte»). 
*©#J£EI£EI i <c^-r o 

25 mt urii, -ttft##j • mmmt itc^oi, isisiscD^^icfe 

UTttTflK ttffStt. AIM, fsHWOttH. RJBSik jS«Sijo^l« 
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80%) o>i&&ViLftmmm'Q*>z>zt&*), Mfov>mmmm%.mm 

82-87, 1974) 0 #ttK!*®*SS**l 

& 1 

7f^®y;l/a-7^ ft m m LDso (g/kg) 

L-44. L-62. L-64 77 h 5 

F-68 >15 

F-68 77K W^O ftttftttSfttt L 

P-85 3 4.6 

> >j 3 - ii ojiss vou - ?j\>ia&<t>z fx? £rc fci %r 3 7 - y 

20 -^«O*Stt©««*$^*C<t^J:0*«ja?rteT*5(Int. J. Pha 
rn. 22, 207-218. 1984, EP 055l626Al-f ) Q 
&±© Z kfrbs # 'J * * 2/ x f - U > # 'J * > 7 s d f V V 7 V 3 - 

fi^T-SOHISliia^^^itfcO (Int. J. Pharra. 8, 89-99. 1981 R 
25 Chen. Pharm. Bull. 32. 4205-4208. 1984K -f > ? - □ -C * >«l 

(Pharin. Res. 9. 425-434, 1992) 0 
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*%Bg|i > * ij t*i/xf U t+y^D ei/>^'J 

u > * >j * * >7 a tr u > ij n - )\,<m<Dm$L$Lfto * y 7 d tr u > 

'J n-;uo^?«*<*ijl5OO~4OOO0iEffiir* 0 N U>tt*-> KtJI 
5 #&4O~8OK/0*©|gfflK**tfc# • #»3»ttllEjIffl«!|EHiK|-r*o 

stc «t 5 y a,- fjv ■zimmtz&i bm * t * d - y * tt 5 o 

«**»w N *»qgu % ^f§iK©7KS§T*oT> xsEIcSE©* v ^ 4- xx 
**.i/7u t'U>/'J 3-yi/aii N --M!fi«j*=7Kr&tt©wa!!»Mlc i 0 

*©^iiS!S^iaKA<«ift-rsc i*>»^nT*?o, ±12*11^^^015^ 

II* -5 # 'J i/xf U y# y ft/ 'J 3-;UJfiT{if*ffl 

ft iS f fc> 37 8 C S3 TliW* * » » K #J 1 0~ 90% © igffl T' y )V\t i>< £ 
15 CS 0 XmtiMt LXlitf y -fa £U>y>) 3 - vU©#?»385(h xf 

(7°;Uox. y * F-127) **f*»tt»K15~30KT 

#^#S : ?(Bone morphogenetic protein : BMP) £ li, *5Mtfi85S& 

*»WT?fflH£ft*#R*H*©W£ LTIi. TGF-j8 2>->x-,< 
-7 7 i ij -HR-J-SBMP- 2^<i>BMP- 9^©— i$©^ >A^g^ MP 
52<tft£ftS? »<?K % CDF- 5 i^$tl-5^ 

ft***, cnt.HjS^$tl^ tOTJittl^ BMP- 2 <t LTI1, »ang£ 
5 *<S£ Lfcitfi^ffl^SifttBJr «fc 0 Chinese hanisterovary (CHO) *ffi 
»%ffll^4SLfc^>/<?IBIP-2 (Proc. Natl. Acad. Sci. USA, 
87. 2220-2224, 1990fc«fccm4877864^) fcJ;tfMP52£ LTI**£ 
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SIMP52 (#$¥7 -93644-t)*^{Cifar*-So :©Wi^'^ 
mi, MP52fi*©&5'J3iieJiJ#^liei&©7 5 y®i£?ij£3- K-rs 
DN AEf«J©N*iglc^ KtSa K>£ttin U/:DNA 

BMP- 2fc<kD r MP52£^f£#£-rsi5~30%* 9 

C © J: 9 II. # U /if U 'J t+>/D h" U =i — yU^l 

*56 W li * £ ic. -ts^Bi 1 t y * * •> x f- is > # V ->^u fcf 

f- U > D ^-4- >7°p b° 1/ > 'J =3 -;HB©iSig;5>^ ^coxf- U 
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*Htt©ttX«a|J|-C**. (a)IJ7f*®^o-^ F-127©*, 
Cb)liMP52^^7f ; ^® t°;Ud.t. 7 ? F - 127£*ft*'ft&^& 2ii 

5 -y?XT&£ 0 

ISMi^lT'fe^o 7*ya 7 f (von-Kossa) ftfe(a)Kfcl> 
T§SIOf^i<, F + > - z.* >• (neaatoxylin-Eosin) 

10 *<ltB**lS. 

B4li, #%0'J 1 ( 2)?'&t>titz? >'<*gMP52©&5!'<? 
(PKOT245) (D-f^Xi Y^r -jZfX'h^o 

SttM 1 BMP- 2 *ffc# • #&3»&&UZfflttf4©sas!& 

7x77® 7^0 - . y ^ F - 127 (te«{kl*) li. #>;**->xf-u 

O-oi LTftbntl^ (KUlig 6. 875-880. 1986) 0 :©7f 
20 ^®y;UD^. y ^F-127 3.0g££«ffl«S*7.0sl=*&T8*U 
309*7x77® y ^ F-l27*rStt*Si8!!Lfco *^T7f^7® 

7;l,n^. y ? F- 1277k»tt£96-«7.x.;U*>f *--7*u- Hc360iuf/ 
■7x;U-e#£U 80// g BMP — 2 ^^trO. 01 N HC1 40 u *? i;U 

25 »400tf#©BMP-2ffi«»liLfc (7 7* ® 7*7U p - „ ? F - 127©im 
ig«[i27%) 0 H«K7x*«7-^d- v ^F-127©«»»«*<10, 15, 

i8&tf22. 5%©bmp- 2mmt>imitz 0 
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TtU® -fJUa-y 9 F-127^**ig£27%Tli5 0 C£T, 
7f*®^o-7 ? F -127g&zSJ&22. 5%T'iilO°CJ^Ts 7x*7® 
-fjVu-y >? F-127SI*jggl0%^t>18%Tli25 o CJ^TTaASItll:- 
37°C{Cfc^Tyyl/t«c^ffi^^t^7x^® 7*;l/D^i.y ? F - 127 

9 37\:T''!fA'tt£* 1^7^*7® y^D^-y ? F - 127&&)igJgl8% 

10 [5j$IC7r*7® y;l/P^-y^ F-127©#^SSt5<10^ I5s 18. 22. 5fc 
JiMlHOMPM&.ttmtifWILtzl&W:, MP52£ffi<^T*>BMP- 2© 
tmmt£&MM~?£ <0 T9fj® -fjvu- y ? F -127il&igj£27% 
TIS5°CJ^T. 7f*®^n--y ? F - 127^^)11^22. 5%TlilO°C 
iilT. 7f^®^n_, ? F -127^$*ig]glO%^^18%Tli25 < t:^ 
15 TT'SA^iiittM^glbft^o 

4 y • (in vivo) Cfclj-^i>:# • 
ft-$J&<DMP52©£S?f£ 

^^^^©Ja^i:' 25 I MMP52£^JoLT|H)*!i:ftSyL/;18, 22.5 
20 S.LK27%7x7'j® y^Uo^y * F - 127JI f*jg)£<D 1 25 1 $igMP52&ftt 
$iJ£23G#fT'100jKi?t£-^ L (#j37KBq ' 25 I - MP52/SB&K 

*tPS£LT N 1 25 I -MP 527k®f£©"&£miJ£fflWco if^2C* 

to 

25 
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£ 2 

7f*»^Di^F-127WW OKKftftl 8% 
7xrt®:/;l/n.=..y*F-l 2 7) £fcli7kfc#3i]£& 
5&0£&EK:fctf.5 ,2S I -MP5 2©£&£J£ 

5 "# m (hr) -/juo-y^mm 7h ® m m 

0.5 6 0.5% 32.7% 

2 19.7% 13.8% 

8 14.9% 7.9% 

10 E^$fi#<h LTm^tzmS, S£T£MP52li3M::MP 527K&®£& 

15 «E0J2Tftg! Lfcl8X7f*»^Dr» ? F - l27*fc»S©M P52 
tt«W*23G«-C100/£#jft^Lfc (20jt/ g HP52/«ft) 0 ^ ©Bf *f H £ 
LTI2. MP52t:^WU/i^7f : /7® y;UD^.y ? F - 127©£WJW* 
ffl^fco tt# • #JBi£©*i|KtI* % a4 2«IHI«»cff- 3 fco v-^x^lltt 

*-f(n = 5) 0 ttXt!lii&©&|| N 7r*« y;Un^. y ? F-127©* 

52££*nJ-*7-r*7® :7Vl/o - - y ? F -127 (H2-b) T«K»Lfc 
©^©80%Jil±<zDfl «»**tt«36<lil8$tifco 
25 tfcX«»**&7&. fcf*£lO%*;U-7 'J >rtT£?¥U *g£ 

#<ftfcS££«Sl/fc<, 02 - blc*L;fc5E©-7*;<©-j *>«©*"} 



-9- 



WO 97/18829 



PCT/JP96/03333 



(von-Kossa) (M 3 - a ) il «k *) *2«D8B£ IZ iJ Jl< ■> A oa«*<B 
g£tU ^h*'>'J>-it->> (Hematoxylin-Eosin) &fe(EI3 

-b) ©*ggfr£##*Hjs. #se*j«ka f #is*<s«>bn#«D^jsfc^ii 

*SfeW 1 T'fPS!L/cl8%7 7 r ;'7® 7;Ua^. y ? F - 127&&iIg©BMP 

/Co 

1. "***-©flMH 
(1) £Hg/MP52j&&gyg5#©iJi8t 
15 t hHP52cDNA{4. WO 93/l6099KIE« $ ftfc c D N A 5 X 

s K^^^- (pSK52s) ^iiDNAilt, >&&3!!gB#©*£ 'J ;< 
5--fe*ii«gfS (PCR) £ffl^Tif<@Lfco 

BB*S=J K>ATGJi3©AT#S£±lf -S^MCfc *K SW^^^f 
©££££±1/ IM. Nobuhara£cD$g£ (Agric. Biol. Chem. , 52 

20 (6). 1331-1338. 1988)) ir ££ Hj&&S!©M P 52ite ; f ©-g|5© D N A 

l&©3-£li> E?iJM2©IB2r|6)PCR75<1'^-£fflt^ PCR 
StiT^:, P CR^7 Yv-WDN AE?iJtt N fc-Jjft-f? <f t- tL 
TE?i|#^f2> &0'&:*rS]77 UTE7']#^3ie«c©DN A£ 

25 fflWc 0 

PCRIi. mtUto'StpT', j$SD N A (lOt^'yA), H^iajR 
O t i£^|S|PCR-/7-f v-^*50t'3*yu, dNTP (0.2; 'J^^), 
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StfMg Cl 2 (1.55 'J £Taq DNAtf »J ^ 7 — b* (5 U) i&Kftj 

d drllcfc Off 0^0 
SVltAst^ m& (94°C\ ^^-Tx-ij (55 

°C> 1#RBK HXWfU v-ttft (72°C\ 2 #18) ^&tt*30*-f 

P CR£j&fr&0&jft4^1.5XffiM£7//' n-* (FMCft) *T^m 

^cift let o#st u ©7 $ y»E?»uci§a-r**?j360bp^^ 

te « D n A * K 0 & Lfc (:n«75r;>hiito) 0 
(2) *^>'^H©^»«»S'<^^-cDaitK 

10 75 Xi K©*B»*±tf*fcai>KI;U WJ-^^pBR^f, 

pUC£l::Sr$Lfc„ miE©*J§Bf81i'^*-pKK223-3 (7 r ;u 
v>7 • ^W*r^»i5^ttJ:*)«IA) © t a c 7 a * - ? -ft®*®} 
mm^Ssp] tEcoRI TftMt^U Mung Bean Nuclease C^jgiitlcaC^tt. 
*.^P^#^2420A)TteSLx 7 5 > h 1 Ogflte =■ K>(MfCT4DNA 

15 Ligase (=£Mft3S£?±, *7 * a ?'#^201 1 A ) T'M&^-tK P KK223 
- 3© rrnBT,T 2 ?- i * - * -0«£i&||BS*Sal I iSsp'l T/BttU 
Sal I T7^tlt7 7r^ >h ltfmihn K pUC18 
© Sraa I SB ft K IB *&frc <h(CJ: tK * * ? SS©£M©fc «>©2gS 
^5 9- (PKOT245) (0 4) Z ©^ * * 

20 J*ttWK4^X^IHtt«W36m (NIBH) ( BfcS&tt&o < tf rfijfc 1 
T§ lS3-tiri995^4^14BMTSfe«FERH P-14895^i LT$ 
St$*U 1996^4 m0BttT7^x h ^CS-^ < «K $ tltz 
(FERM BP-5499) 0 pKOT245© D N A ©g $ 113. 7kbT* £ 0 flMMLfc** 
W^Hfgft^? ?-ll. Pharmacia ALF DNA ? ji >-«*-- (c £ t) * 

25 ©£2SE5>J©ft££?Tofco 
(3) 

JBJMifcll* Kushnert»©ffi<b/Ut*y^Affi (Genetic Engineering, 
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p. 17. Elsevier (1978)) lZ'&iti 0 W*>, pKOT245£?I £*8§gf3110M 

2. * « 

(1) £g 

5 >'<2HB^*J§S£3t£S0CJgit!! (Bacto tryptone 20g/f. 

Bacto yeast extract 5gA NaCl 0.5g/*. MgCl 2 -6H 2 0 2.03g/ 
I, Glucose 3. 6g/f) Thu^SL. £gfflig*t& (Bacto tryptone 5 
g/f. Citric acid 4. 3 g K 2 1IP0 4 4. G75g/#. KH 2 P0 4 1. 275 g 
//. NaCl 0.865 g/£. FeSGV7H 2 0 lOOog/4. CuS0 4 -5H 2 0 lig/i. 
10 llnS0 4 »nHtO 0.5«g/f. CaCl 2 -2H 2 0 2 mg/£. Na 2 B 4 0 7 ♦ 10H 2 0 0. 225mg/ 
f. (NH 4 )6Mo 7 0 24 -4H 2 0 0. lmg/0, ZnS0 4 • 7H 2 0 2. 25mg/£. CoCl 2 -6H 2 0 
6mg/e, MgS0 4 -7H 2 0 2. 2g/£, Thiamine HC1 5. Otng/e. Glucose 
3g/l) 5 * Ktf LB<*»Wtt*100i»iSSft]U 10 £ ©iSgJiT'iimffi 

#utt*<e>i&*u ttftitairajiii cod55o = s. o> iiaufcswtTiii 

^»COD550*<l50lcai-5*T«*Ufco + * S£(i32°C\ pHli 
7>^^.7^^jD-rsc<!:lc«t 0 7. 15ir#|® U /g??S?^iigg©ET^ 

/Co 

(2) *»S-f >^;u-y 3 vdC^-f ©ass 

>?*7 5 >raft»££tf25nll Tris — HCl^ffi^^- (pH7. 3) ir^iSUS 
25 (=»- 'J >&S!!) *ffl^T«lffi*«^L. »M^LT-f> 

3. ffl 92 
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en -kmmi yt^-is 3 >#¥<( commit 

KmmJ 3 £1% Triton X-100T3l3tt*8L 

3000x gT30»IBK 4tTl/^L, % £ftfcitR*20iI Tris-HMffi 
tt> pH8. 3> 8M^s lOmH DTT N 1 mU EDTAT&$tt£frtfttd< fc^IiS 
5 itLtz 0 
(2) 

*©W*fl:iK£20000x g-e30»IHk 4TTj8&U *®±jKf£EUR 
urti„ tit>n^±m^20mM Tris • HCl$jfj&pH8. 3> oMBcjR, 1 n M 
EDTAT'^SHfcLfcSP-Sepharose FF (7 r /Wy7Ji) ICiiU Efc 

Na 2 S 4 0 6 ^^tl^n*$*il^*UllniH. 13nMK -5 J; j ft]*. 4 °C\ 15 
i#fiijx;l/* WbfcfT-jfc* WfciStt£20nM Tris-nCl&Sfl3L pH 

8.3. 0. 2M&1*. ImM EDTAT¥8Hfc LfcSephacryl S-200 

15 >'<*HMf*£?ifc 0 
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K?>J#^ : 1 

mrnvRZ : 1 1 9 
mwm -.yum 



: t K (homo sapiens) 
10 : t hJ&!E 

E?>J©#& 



MP527 = y»Ey>JO383SB*^501#B©7 i 7 KE?i]« 



flfeOttfU 
E94 : 

15 CCA CTC GCC ACT CGC CAC CGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 

Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 

5 10 15 

CGC TGC AGT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 

Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 

20 20 25 30 

GAC GAC TGG. ATC ATC GCA CCC CTT GAC TAC GAG GCT TTC CAC TGC GAG 144 

Asp Asp Trp He lie Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 

35 40 45 

GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 

25 Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 
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Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Clu Ser Thr Pro 
65 70 75 80 

CCC ACC TGC TGT CTG CCC ACG CGA CTG AGT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 
5 85 90 95 

ATT GAC TCT GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 

100 105 . HO 

GTG GAG TCG TGT GGC TGC AGG 357 
10 Val Glu Ser Cys Gly Cys Arg 
115 

mm^ : 2 

g£?ij©££ : 2 7 
@£?|J©£> : ffiSL 
15 «©#:-*« 
htfo->'- : 

£?!]©«£ : {&©#» 

mm : L 

20 : tl L 

E?U©#® : MP52fiJt^^#f5lffl|li^|SjPCR7*5>rv- 0 

: 

ATAATGCCAC TAGCAACTCG TCAGGGC 27 

gg^ji^ : 3 

25 8£?ij©ft£ : 2 6 
«©a : -*« 
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